Cholera is a severe diarrheal disease which is usually caused by toxigenic strain of Vibrio cholerae O1 and O139. Cholera is still one of the major health concerns in developing countries like Bangladesh due to poor sanitation and unavailability of safe drinking water. This experiment was confronted to identify V. cholerae O1 from stool samples as well as to determine the antibiotic susceptibility pattern of the isolated strains. A total of 140 stool samples from people infected with diarrheal disease were collected from July 2016 to December 2016. Among all, 58 samples were found positive for V. cholerae which were further subjected to sero-grouping by specific anti-sera and antimicrobial susceptibility test by Kirby Bauer disc diffusion method. The zones of inhibition were measured and interpreted by following the recommendations of the criteria of Clinical and Laboratory Standards Institute (CLSI). It was found that 43 (74.1%) isolates of V. cholerae were O1 serogroup of Ogawa serotype and the rest 15 (25.9%) were O1 serogroup of Inaba serotype. People aged between 41 -50 were most susceptible to V. cholerae O1 having about 39.7% of positive cases. The isolates were highly susceptible to Ciprofloxacin and Gentamicin with 100% susceptibility whereas 100% resistant was found towards Nalidixic acid. Though most of the isolates in our study were susceptible against tested antibiotics, the continuous surveillance is required to see the changing pattern of serogroups or serotypes and antimicrobial profile How to cite this paper: Uddin, M.E.,
Introduction
Cholera is an acute and life-threatening diarrheal disease. It occurs in epidemic form in many developing countries like Bangladesh. It is usually associated with unavailability of safe drinking water, poor socio-economic conditions, rudimentary sanitary systems and public hygiene [1] .
The causative agent of cholera is Vibrio cholerae, a gram negative organism. This bacterium has more than 200 serogroups. But only the serogroup V. cholerae O1 and O139 produce cholera toxin (CT) and have been associated with epidemic and pandemic cholera [2] . The other non-O1, non-O139 serogroups are usually associated with sporadic gastroenteritis [3] .
Cholera is one of the major public health burdens with a high morbidity and mortality rate around the globe [4] . Every year millions of people die of this deadly disease. Though much efforts have been made to identify the actual number of cholera cases, 90% -95% cases of cholera remain unnoticed due to insufficient surveillance system and poor socio-economic condition. According lives with 6400 positive cases [11] . After a long absence of cholera, Haiti experienced a deadly form of it in 2011 that killed 4533 people and made some 234,303 people sick [12] . In 2012, Sierra Leone fought against cholera but lost 290 lives in 21,500 positive cases [13] . African country Ghana experienced this deadly cholera outbreak for several times from 2011 to 2014. According to WHO in 2014, approximately 14,411 cases of cholera were found in Ghana and 127 died due to it [14] [15] [16]. Recently, cholera outbreak in Yemen is reported as one of the most severe cholera outbreaks in the history which surpassed about 200,000 positive cases with an increase of 5000 new cases each day [17] . Bangladesh is one of the most vulnerable countries of South East Asia for cholera outbreak. As reported by experts, every year an estimated 352,000 cholera cases are recorded in Bangladesh among which 3500 to 7000 death [18] .
The purposes of present study were to isolate V. cholerae O1 from patients stool sample collected from a tertiary care hospital of Bangladesh and to deter- and salt tolerance are tested using broths with 0%, 6.5% and 8% NaCl concentrations.
Serogroup of V. cholerae was determined by slide agglutination assay with V. cholerae O1 and O139 antisera. One drop of phosphate buffered saline (PBS) was added in microscope slide. A loopful of fresh bacterial culture grown on Nutrient agar was suspended into drop of PBS. A drop of equal sized of group O1 polyvalent antiserum was added to the drop. The antiserum-culture suspension was mixed by tilting the slide back and forth. Presence of agglutination within 1 minute indicated a positive result. Isolates those reacted with anti-O1 were further sub typed using antisera specific for Ogawa, Inaba and Hikojima strains.
Antibiotic Sensitivity Assay
Antimicrobial susceptibility testing was done using the Kirby-Bauer disc diffusion method according to Clinical and Laboratory Standards Institute (CLSI) recommendations [21] . Briefly, a single colony of V. cholerae O1 were lightly touched with a loop and inoculated in a tube containing 2 ml of Mueller Hinton broth and incubated for a few hours at 37˚C until the suspension became slightly turbid. Then the suspension was diluted with sterile saline to adjust with 0. and Nalidixic Acid (30 µg). After the incubation, the inhibition zone diameters were measured and interpreted by following the recommendations of the criteria of the Clinical and Laboratory Standards Institute (CLSI) [21] . E. coli (ATCC 25922) was used as control organism in our study.
Results
Among 140 stool samples, 58 V. cholerae were isolated. Based on serological confirmation, it was found that 43 (74.1%) isolates of V. cholerae were V. cholerae O1, serotype Ogawa and the rest 15 (25.9%) were serotype Inaba. Significant difference was found in case of relationship between age and V. cholerae O1 infection. It was observed that the majority of people infected with V. cholerae O1 were between the ages of 41 -50 years which was about 39.7% of all cases. People aged between 11 -30 years were at least risk of infection having a percentage of only 1.7 (Table 1) .
Antimicrobial susceptibility tests revealed that V. cholerae O1 showed 100% susceptibility to Gentamicin and Ciprofloxacin followed by 96.6% susceptibility to Kanamycin, 94.8% to Chloramphenicol and 91.4% susceptibility to Imipenem (Table 2 ). The isolated strains showed 82.8% susceptibility to Azythromycin and 
Discussion
Cholera is an acute enteric disease that not only confined to developing countries but also spread throughout the world. This epidemic disease is still one of the major health concerns in many parts of Latin America, Africa and Southeast Asia [22] .
Cholera is quite common in Bangladesh as seasonal outbreak of cholera is like annual occurrence in this country [23] . Though fluid and ORS (oral rehydration solution) are generally prescribed for the treatment of cholera, antibiotics are also needed in severe cases [24] .
Effective use of antibiotics in diarrheal disease could potentially reduce the duration of diarrhea as well as excretion of pathogenic bacteria but may also increase the risk of generating multi drug resistant strains [25] [26].
Present study showed that, among 58 V. cholerae O1 isolates, 43 were of Ogawa serotype which was about 74.1%, whereas about 25.9% were of Inaba serotype. This result indicated the prevalence of V. cholerae O1 serotype Ogawa in the region of Bangladesh but disagreed with the findings of Pal et al. (2006) where they found the dominancy of V. cholerae O1 serotype Inaba which was about 66.07% in Orissa, India in 2005 [27] . Our study correlated the prevalence of V. cholerae O1 among diverse aged people. Middle aged people, age ranging from 31 -50 years were mostly affected with V. cholerae O1, having 38 positive cases among 58 cases. Children and older people those are most vulnerable were at medium risk in our study which differs with the result of Adagbada et al.
( 2012) where they found less stomach acid producers like young children and older people are at great risk in having V. cholerae O1 mediated cholera [28] .
In our study, all the isolates showed 100% sensitivity towards both Ciproflox- [34] . Resistance to Nalidixic acid might be due to over use to human and animal feed, spontaneous mutation in V. cholerae, and transfer of resistance genes between gut coliforms or other co-existing microflora and Vibrio spp. [35] [36].
Our study had some inherent limitations. All the samples were collected from a specific hospital and the number of samples are quite small. If a bigger amount of samples could be collected then the outcome would be more clear and vivid.
This study also lacks molecular data that could support our result more strongly.
Conclusion
Our study revealed that, prevalence of Ogawa serotype of V. cholerae O1 was higher than Inaba serotype among cholera cases and people aged between 41 -50 years were found more susceptible to cholera. From this study, it can be concluded that Nalidixic acid and Amoxicillin should be avoided empirically for treating cholera. Moreover, Ciprofloxacin and Gentamicin would be a better option for the treatment of cholera.
